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SAZETAK

Uvod/Cilj: Formiranje arteriovenske (AV) fistule predstavlja zlatni standard
vaskularnog pristupa za hemodijalizu. Kod odraslih, primenom blokova
brahijalnog pleksusa (BBP) za formiranje podlakatne AV fistule obezbedujemo
ne samo adekvatnu analgeziju vec i pozitivno dejstvo na primarnu patentnost
fistule. Takode, usled ostvarenih uslova hirurske anestezije, intervenciju je
moguce obaviti u uslovima proceduralne sedacije.

Prikaz slucaja: Pacijentkinja stara 12 godina primljena je zbog formiranja AV
fistule radi izvodenja hemodijalize, a zbog terminalne bubreZne insuficijencije.
Kifoskolioza torakalnog dela kimenog stuba kao i kratak vrat ogranicene
pokretljivosti, te niski rast pacijentkinje, upudivali su na mogucu otezanu
intubaciju. Uprkos nedavno prelezanoj infekciji gornjih disajnih puteva, koja je
budila sumnju na njihovu pojacanu osetljivost, doneta je odluka o potrebi za
hirurskim lecenjem. Odlucili smo se za aksilarni BBP u uslovima proceduralne
sedacije. Primenjeno je osnovno pracenje vitalnih funkcija i data je kiseonicka
potpora od 3 I/min, putem maske. Blok je izveden pod kontrolom ultrazvuka,
primenom 8 ml 0,5% levobupivakaina (1,4 mg/kg) i 5 ml 2% lidokaina (3,33 mg/
kg). Tokom intervencije u trajanju od 100 minuta, pacijentkinja je bila u potpunosti
hemodinamski i respiratorno stabilna, neometanog spontanog disanja. Budenje
je proteklo bez komplikacija, nakon Cega je pacijentkinja upucena na odeljenje
gde je analgezija odrZavana acetaminofenom, po potrebi. Ukupna perioperativna
potro3nja opioida svedena je na uvodnu dozu fentanila od 0,83 pg/kg.

Zakljucak: U ovom pedijatrijskom slucaju, aksilarni BBP obezbedio je adekvatnu
analgeziju uz minimalnu upotrebu opioida prilikom formiranja AV fistule,
kao i izbegavanje ocekivane oteZane intubacije. Neophodno je imati na umu
maksimalne dozvoljene doze lokalnih anestetika, specificnosti njihove primene
kod dece sa komorbiditetima, kao i moguce komplikacije, medu kojima je
najznacajnija sistemska toksicnost lokalnih anestetika.

Kljucne reci: anestezija, aksilarni blok brahijalnog pleksusa, pedijatrijski slucaj,
hemodijaliza, terminalna bubrezna insuficijencija
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ABSTRACT

Introduction/Objective: Arteriovenous (AV) fistula formation has become
the gold standard for hemodialysis vascular access. The use of brachial plexus
blocks (BPB) for antebrachial AV fistula formation in adults provides not just
adequate analgesia but a potentially positive effect on primary fistula patency.
Additionally, the resultant state of surgical anesthesia may enable the surgery to
be performed under procedural sedation.

Case report: A 12-year-old patient was admitted for AV fistula formation for
the purpose of hemodialysis due to end-stage renal disease. Kyphoscoliosis of
the thoracic spine, the patient’s short neck with limited mobility, and her short
stature posed a potential difficulty for intubation. Despite a recently resolved
upperrespiratory tract infection, which raised suspicion of airway hyperreactivity,
the decision was made to proceed with surgical treatment and perform an
axillary BPB under procedural sedation. Basic monitoring of vital functions was
applied, with oxygen support at 3 I/min via mask. The ultrasound-guided block
was performed using 8 ml of 0.5% levobupivacaine (1.4 mg/kg) and 5 ml of 2%
lidocaine (3.33 mg/kg). During the one-hundred-minute surgical procedure, the
patient maintained hemodynamic and respiratory stability and spontaneous
breathing. The patient awoke without complications and was referred to the
hospital ward. Her pain was managed with acetaminophen, as needed. The total
perioperative opioid consumption was limited to the induction dose of 0.83 pg/
kg of fentanyl.

Conclusion: In this pediatric case, the use of axillary BPB provided adequate
analgesia with minimal opioid administration for the formation of an AV fistula.
It also enabled the surgical team to avoid an expectedly difficult intubation. One
needs to keep in mind the maximum safe dose of local anesthetics, the nuances
of their use in children with comorbidities, as well as the potential complications,
among which local anesthetic systemic toxicity is the most important.

Keywords: anesthesia, axillary brachial plexus block, pediatric case,
hemodialysis, end-stage renal disease
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uvoD

Vaskularni pristup za hemodijalizu moguce je ostva-
riti formiranjem arteriovenske fistule ili grafta, plasi-
ranjem venskog ili intraperitonealnog katetera. Zbog
nize stope infekcije i tromboze, kao i boljeg protoka
krvi, formiranje arteriovenske (AV) fistule predstavlja
zlatni standard vaskularnog pristupa za dijalizu kod
odraslih pacijenata [1], pri ¢emu je dobrobit navede-
ne metode prepoznata i u pedijatrijskoj populaciji
[2,3]. Kod odraslih pacijenata, jasno je opisan pozi-
tivan efekat vazodilatacije izazvane blokom brahi-
jalnog pleksusa (BBP) na primarnu patentnost pod-
lakatne AV fistule [4-6]. Kod dece, isti efekat nije do
sada ispitivan, te samo moze biti pretpostavljen. lako
je aksilarni BBP prethodno primenjivan kod odre-
denih pedijatrijskih pacijenata u kombinaciji sa op-
stom anestezijom, slucajevi izvodenja intervencije u
uslovima bloka i proceduralne sedacije nisu opisani.
Kako BBP, a konkretno aksilarni BBP, obezbeduje hi-
rursku anesteziju za intervencije ispod nivoa lakta
[71, pacijenti pod povisenim rizikom od komplikacija
izazvanih endotrahealnom intubacijom (mehanicke
povrede, bronhospazam, nemogu¢nost intubacije, i
dr.) i opStom anestezijom mogli bi da budu kandidati
za izvodenje intervencije u uslovima regionalne ane-
stezije. Izvodenje aksilarnog bloka brahijalnog plek-
susa takode moze biti pra¢eno komplikacijama, kao
sto su neuspeli blok, ostecenje nerava, akcidentalna
intravaskularna primena lokalnog anestetika i sled-
stvena sistemska toksi¢nost.

PRIKAZ SLUCAJA

Devojcica stara 12 godina, visoka 110 cm i teska 36 kg,
primljena je na Odeljenje nefrologije Univerzitetske
decje klinike, radi formiranja podlakatne arterioven-
ske fistule. Prethodno je podvrgnuta operativhom
le¢enju mijelomeningocele. Takode je pracena zbog
dobro kontrolisane epilepsije, hipotireoze, anemije, i
arterijske hipertenzije. Klasifikovana je kao ASA (engl.
American Society of Anesthesiology) status 3. Pacijent-
kinji je preoperativno bio ograni¢en unos hrane i vode,
bez anamnesti¢kih podataka ili klinickih pokazatelja
povracanja. Usled renalne osteodistrofije, pacijentki-
nja je imala znacajnu kifoskoliozu torakalnog dela ki¢-
menog stuba, kao i nizak rast, a uo¢ena je i umereno
ograni¢ena pokretljivost vrata u svim pravcima. Ordi-
nirajuci anesteziolog procenio je da bi endotraheal-
na intubacija mogla biti otezana. Uz Mekintos$ i Miler
$patule razlic¢itih veli¢ina za direktnu laringoskopiju,
na raspolaganju nam je bio i fiberopti¢ki bronhoskop.
Dodatni faktor rizika predstavljala je infekcija gornjih
disajnih puteva prelezana dve nedelje pred interven-
ciju. Uprkos sledstveno povec¢anom riziku od pojave

INTRODUCTION

Vascular access for hemodialysis can be established by
forming an arteriovenous fistula or graft, or by plac-
ing a venous or intraperitoneal catheter. Due to low-
er rates of infection and thrombosis, as well as better
blood flow, formation of an arteriovenous (AV) fistula
is the gold standard for hemodialysis vascular access
in adult patients [1], with the benefits of this method
also recognized in the pediatric population [2,3]. In
adults, the positive effect of vasodilation induced by
brachial plexus block (BPB) on the primary patency of
forearm AV fistulas has been clearly described [4-6].
In children, this effect has not yet been investigated
and can only be hypothesized. Although axillary BPB
has previously been applied in certain pediatric pa-
tients in combination with general anesthesia, cases
of performing the procedure under regional block and
procedural sedation have not as yet been reported. As
BPB, and more specifically axillary BPB, provides sur-
gical anesthesia for procedures below the level of the
elbow [7], patients at increased risk of complications
associated with endotracheal intubation (mechanical
injury, bronchospasm, failed intubation, etc.) and gen-
eral anesthesia may be candidates for undergoing the
procedure under regional anesthesia. However, an ax-
illary brachial plexus block may also be associated with
complications, such as block failure, nerve injury, acci-
dental intravascular administration of local anesthetic,
and consequent systemic toxicity.

CASE REPORT

A 12-year-old girl, 110 cm in height and weighing 36
kg, was admitted to the University Children’s Hospital
Department of Nephrology for the formation of a fore-
arm arteriovenous fistula. She had previously under-
gone surgical treatment for myelomeningocele. She
was also being monitored for well-controlled epilepsy,
hypothyroidism, anemia, and arterial hypertension.
She was classified as American Society of Anesthesiolo-
gists (ASA) physical status lll. Preoperatively, oral intake
of food and fluids was restricted, with no anamnestic
data or clinical signs of vomiting. Due to renal osteo-
dystrophy, the patient had marked thoracic kyphosco-
liosis, as well as short stature, and moderately limited
neck mobility in all directions was also observed. The
attending anesthesiologist assessed that endotracheal
intubation might prove difficult. In addition to Macin-
tosh and Miller laryngoscope blades of various sizes
for direct laryngoscopy, a fiberoptic bronchoscope was
also available. An additional risk factor was an upper
respiratory tract infection that had resolved two weeks
prior to the procedure. Despite the consequently in-
creased risk of complications associated with endotra-
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Slika1.

A. Aksilarna arterija (crveno), aksilame vene (plavo), misi¢no-kozni Zivac (Zuto).

B. Aksilarna arterija (crveno), aksilarne vene (plavo), lokalni anestetik (zeleno), igla
(Zuta strelica).

komplikacija izazvanih endotrahealnom intubacijom,
zbog progresije primarne bolesti doneta je odluka o
operativnom lecenju.

Odluceno je da su u uslovima proceduralne se-
dacije izvede aksilarni BBP. Neposredno pre uvodenja
u anesteziju, izmeren je neinvazivni krvni pritisak od
125/87 mmHg. Pri uvodenju u anesteziju, pacijentkin-
ji je venskim putem dato 1 mg midazolama i 30 ug
fentanila, a sedacija je odrzavana infuzijom propofola
u dozi od 6-8 mg/kg/h. Aksilarni BBP (Slika 1) izve-
den je u uslovima asepse pod kontrolom ultrazvuka
(aparat eZono 4000, igla veli¢ine 22G/50mm, in-plane
tehnika). Oko nerava samog pleksusa dato je 8 ml
0,5% levobupivakaina i 5 ml 2% lidokaina, dok je oko
misi¢no-koznog Zivca cije grane inervisu koZu spol-
jasnje strane podlaktice dat po 1 ml navedenih loka-
Inih anestetika. Ukupno je dato 1,4 mg/kg levobupiv-
akaina i 3,33 mg/kg lidokaina. Primenjeno je osnovno
pracenje vitalnih funkcija.

Tokom intervencije, pacijentkinja je bila u potpuno-
sti hemodinamski i respiratorno stabilna uz kiseonicku
potporu od 3 I/min, putem maske, sa vrednostima
srednjeqg arterijskog pritiska izmedu 85 i 90 mmHg.

Budenje je proteklo bez komplikacija koje bi zah-
tevale intervenciju, odmah nakon ¢ega je pacijentkinja
prevedena na odeljenje. Postoperativna analgezija bila
je zadovoljavajuca, uz uvodenje 500 mg intravenskog
acetaminofena tek 8 sati nakon intervencije. Postope-
rativni bol pracen je uz pomoc¢ NRS skale (engl. Nume-
ric Rating Scale), a ponavljane doze analgetika davane
su u slucaju prijavljenog intenziteta bola od tri ili vise.
Ukupna doza acetaminofena u prvom postopera-
tivnom danu iznosila je 1 g. Kako opioidi nisu davani
postoperativno, ukupna primena opioida svela se na
uvodnu dozu fentanila od 0,83 pg/kg. U postoperativ-
nom toku nisu uocene komplikacije po tipu ostecenja
nerava, infekcije ubodnog mesta, kao ni toksi¢nih efe-
kata lokalnih anestetika.

A CHILD WITH END-STAGE RENAL DISEASE — A CASE REPORT

| 5

B

Figure 1.

A. Axillary artery (red), axillary veins (blue), musculocutaneous nerve (yellow).
B. Axillary artery (red), axillary veins (blue), local anesthetic (green), needle
(yellow arrow)

cheal intubation, surgical treatment was indicated due
to progression of the primary disease.

It was decided to perform an axillary BPB under pro-
cedural sedation. Immediately prior to induction of an-
esthesia, noninvasive blood pressure was registered at
125/87 mmHg. At induction, the patient received 1 mg
of midazolam and 30 ug of fentanyl intravenously, and
sedation was maintained with a propofol infusion at a
dose of 6-8 mg/kg/h. The axillary BPB (Figure 1) was per-
formed under aseptic conditions with ultrasound guid-
ance (eZono 4000 device, 22G/50 mm needle, in-plane
technique). A total of 8 ml of 0.5% levobupivacaine and 5
ml of 2% lidocaine was administered around the nerves
of the plexus, while 1 mL of each of the aforementioned
local anesthetics was administered around the muscu-
locutaneous nerve, whose branches innervate the skin
of the lateral forearm. The total administered doses were
1.4 mg/kg of levobupivacaine and 3.33 mg/kg of lido-
caine. Standard monitoring of vital signs was applied.

During the procedure, the patient remained com-
pletely hemodynamically and respiratorily stable, with
oxygen support at 3 I/min via face mask and with mean
arterial pressure readings between 85 and 90 mmHg.

Emergence from anesthesia was unevent-
ful and without complications requiring interven-
tion, upon which the patient was transferred to the
hospital ward. Postoperative analgesia was satisfacto-
ry, and 500 mg of intravenous acetaminophen was ad-
ministered only after eight hours since the procedure
had passed. Postoperative pain was monitored using
the Numeric Rating Scale (NRS), and repeated doses of
analgesics were administered in cases of reported pain
intensity of three or higher. The total dose of acetamin-
ophen during the first postoperative day was 1 g. As no
opioids were administered postoperatively, total opi-
oid use was limited to the induction dose of fentanyl
(0.83 pg/kg). No postoperative complications were ob-
served, including nerve injury, puncture-site infection,
or toxic effects of local anesthetics.
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DISKUSLJA

Formiranje pouzdanog i dugotrajnog vaskularnog
pristupa za dijalizu kod pedijatrijskih pacijenata sa
terminalnom bubreznom insuficijencijom je od kljuc-
nog znacaja. lako postoje alternativna resenja, kao $to
su venski i peritonealni kateteri, formiranje AV fistu-
le predstavlja zlatni standard [1]. Prethodno su takvi
pacijenti podvrgavani isklju¢ivo opstoj anesteziji, pri
¢emu je ucinjen pomak ka primeni razli¢itih metoda
regionalne anestezije u odrasloj populaciji [4-6]. Inici-
jalno je primenjivana infiltracija lokalnim anestetikom,
medutim blokovi brahijalnog pleksusa su se, zbog
obezbedivanja uslova hirurske anestezije, nametnu-
li kao primarno resenje za podlakatne fistule [7]. Kod
odraslih pacijenata, formiranje fistule uz BBP uveliko se
sprovodi u budnom stanju ili u uslovima sedacije, dok
kod dece to jo$ uvek nije slucaj, te se i dalje mahom
sprovodi u obaveznoj opstoj anesteziji. Primena peri-
fernih nervnih blokova u budnom stanju, procedural-
noj sedaciji ili u opstoj anesteziji kod dece nije poveza-
na sa povisenom incidencijom komplikacija [8]. Tome
doprinosi ¢injenica da je kod pacijenata koji se podvrg-
avaju elektivnim intervencijama neophodno potvrditi
striktno postovanje preoperativnog ogranicenja unosa
na usta, te jasno utvrditi faktore koji bi mogli doprineti
regurgitaciji i sledstvenoj aspiraciji Zeluda¢nog sadrza-
ja (npr. gastroezofagealni refluks, nedavno povracéanje
bilo koje prirode, emetogene hirurske intervencije, pri-
mena emetogenih lekova) [9].

Adekvatna kontrola bola u postoperativnom peri-
odu je od izuzetnog znacaja i moze da spreci prena-
glasene odgovore na bol u starijem uzrastu [10]. Kako
bi to bilo ostvareno, uz sto manju upotrebu opioida,
periferni nervni blokovi su predlozeni kao jedan od
efektivnih modaliteta [11]. Dobrobit primene ovog blo-
ka takode je uocena kada je u pitanju primarna patent-
nost fistule. Naime, kod odraslih pacijenata su opisani
bolji i dugotrajniji rezultati po pitanju patentnosti fis-
tule u odnosu na pacijente koji nisu dobili blok [4,5].

U pedijatrijskoj populaciji taj efekat nije do sada
ispitivan, te samo moze biti pretpostavljen. Nazalost,
BBP se i dalje ne primenjuju rutinski kod dece podvrgn-
ute formiranju podlakatne AV fistule. Deca su kao pop-
ulacija sklonija otezanoj intubaciji i hiperreaktivnosti
disajnog puta, $to kod njih dovodi do ucestalije pojave
respiratornih komplikacija, kao $to su laringospazam
i bronhospazam, narocito kada istovremeno posto-
je faktori koji doprinose navedenoj hiperreaktivnosti
[12-14]. Pacijenti prepoznati kao visokorizi¢ni bi mogli
biti podvrgnuti formiranju fistule u uslovima sedacije i
aksilarnog bloka brahijalnog pleksusa, te na taj nacin
postedeni mogucih komplikacija izazvanih endotra-
healnom intubacijom. Dobra klini¢ka praksa nalaze da

DISCUSSION

Establishing reliable and long-lasting vascular access
for dialysis in pediatric patients with end-stage renal di-
sease is of critical importance. Although alternative op-
tions exist, such as venous and peritoneal catheters, AV
fistula formation remains the gold standard [1]. Histori-
cally, such patients have been managed exclusively un-
der general anesthesia. However, there has been a shift
towards the use of various regional anesthesia tech-
niques in the adult population [4-6]. Initially, local ane-
sthetic infiltration was used. However, brachial plexus
blocks have emerged as the primary modality for fo-
rearm fistula formation due to their ability to provide
surgical anesthesia [7]. In adults, fistula formation un-
der BPB is widely performed in awake patients or under
sedation, whereas in children, this is still not the case,
and procedures are predominantly performed under
mandatory general anesthesia. In children, the use of
peripheral nerve blocks in awake patients, patients un-
der procedural sedation, or under general anesthesia
has not been associated with an increased incidence of
complications [8]. This is supported by the requirement
that patients undergoing elective procedures must de-
monstrate strict adherence to preoperative fasting gui-
delines, and that factors possibly contributing to regur-
gitation and subsequent aspiration of gastric contents
(e.g., gastroesophageal reflux, recent vomiting of any
etiology, emetogenic surgical procedures, administra-
tion of emetogenic drugs) must be clearly identified [9].

Adequate postoperative pain control is of para-
mount importance and may prevent exaggerated pain
responses later in life [10]. To achieve this while mini-
mizing opioid use, peripheral nerve blocks have been
proposed as an effective modality [11]. The benefit of
this block has also been observed in terms of prima-
ry fistula patency. Specifically, in adult patients, better
and more durable fistula patency outcomes have been
reported compared with patients who did not receive
a block [4,5].

In the pediatric population, this effect has not yet
been investigated and can only be hypothesized. Un-
fortunately, BPBs are still not routinely used in children
undergoing forearm AV fistula formation. Children, as
a population, are more prone to difficult intubation
and airway hyperreactivity, which leads to a higher in-
cidence of respiratory complications such as laryngo-
spasm and bronchospasm, particularly in the presence
of concomitant risk factors that contribute to such hy-
perreactivity [12-14]. Patients identified as high risk
could undergo fistula formation under sedation com-
bined with an axillary brachial plexus block, thereby
avoiding potential complications associated with en-
dotracheal intubation. Good clinical practice dictates
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je u ovakvim slucajevima i dalje neophodno biti u prip-
ravnosti za hitnu intubaciju kao i za zbrinjavanje even-
tualno nastalog laringospazma i/ili bronhospazma.

Kombinovana primena kratkodelujucih idugodelu-
jucih lokalnih anestetika je i dalje predmet rasprave
[15,16]. Klinicko iskustvo nase ustanove podudarno je
saistrazivanjima koja upucuju na brze ostvarene uslove
hirursSke anestezije [17]. Takode, nije jasno dokazano da
kombinovana primena lokalnih anestetika ne¢e doves-
ti do brzeg nastanka hirurdke anestezije od izolovane
primene dugodelujucih lokalnih anestetika [18].

lako terminalna bubrezna insuficijencija nema
znacajniji uticaj na farmakokinetiku amidnih lokalnih
anestetika [19,20], neophodno je preduzeti mere pre-
dostroznosti po pitanju komplikacija izazvanih primen-
om lokalnih anestetika, a prevashodno po pitanju nji-
hove sistemske toksi¢nosti. Sistemska toksi¢nost loka-
Inih anestetika (engl. local anesthetic systemic toxicity —
LAST) predstavlja retku i najtezu sistemsku komplikaciju
u regionalnoj anesteziji. Nastaje kao rezultat osnovnog
mehanizma dejstva lokalnih anestetika, odnosno blo-
kade natrijumskih kanala. Zbog gotovo univerzalnog
prisustva natrijumskih kanala u tkivima, klini¢ka slika
je izuzetno varijabilna (trnjenje usana, osec¢aj metalnog
ukusa u ustima, zujanje u usima, vrtoglavica, arterijska
hipertenzija ili hipotenzija, tahikardi¢ni ili bradikardi¢ni
poremecaji sr¢anog ritma do asistolije, konvulzije,
poremecaji stanja svesti do kome) i zavisi od koli¢ine
leka koja je dospela u krvotok, kao i od organskog siste-
ma koji je dominantno zahvacen [21].

U prikazanom pedijatrijskom slu¢aju, primena
aksilarnog bloka brahijalnog pleksusa obezbedila je
adekvatnu intraoperativnu analgeziju i smanjila periop-
erativnu potrosnju opioida prilikom formiranja pod-
lakatne AV fistule. Ovakav pristup pruzio je uslove za iz-
vodenje intervencije u uslovima proceduralne sedacije,
¢ime je izbegnuta ocekivana otezana intubacija, kao i
potencijalne komplikacije izazvane takvom intubacijom.
U eventualnoj rutinskoj primeni, neophodno je imati na
umu maksimalne dozvoljene doze lokalnih anestetika,
specifi¢nosti njihove primene kod dece sa komorbid-
itetima, kao i moguce komplikacije, medu kojima je na-
jznacajnija sistemska toksi¢nost lokalnih anestetika.

Sukob interesa: Nije prijavljen.
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that, even in such cases, preparedness for emergency
intubation and management of potential laryngo-
spasm and/or bronchospasm remains essential.

The combined use of short-acting and long-acting
local anesthetics remains a subject of debate [15,16].
The clinical experience in our hospital is consistent
with studies suggesting more rapid achievement of
surgical anesthesia conditions [17]. However, it has
not been clearly demonstrated that combined admin-
istration of local anesthetics will not result in a faster
onset of surgical anesthesia compared with the use of
long-acting local anesthetics alone [18].

Although end-stage renal disease does not signifi-
cantly affect the pharmacokinetics of amide local an-
esthetics [19,20], precautionary measures regarding
complications associated with their use are necessary,
particularly with respect to systemic toxicity. Local an-
esthetic systemic toxicity (LAST) is rare but is also the
most severe systemic complication in regional anes-
thesia. It results from the primary mechanism of local
anesthetics action, namely, sodium channel blockade.
Given the near-universal presence of sodium channels
in tissues, the clinical presentation is highly variable
(perioral numbness, metallic taste, tinnitus, dizziness,
arterial hypertension or hypotension, tachyarrhythmia
or bradyarrhythmia, which may escalate to asystole,
seizures, altered consciousness, which may escalate
to a coma) and depends on the amount of drug that
has entered the circulation, as well as the organ system
predominantly affected [21].

In the presented pediatric case, the use of an ax-
illary brachial plexus block provided adequate intra-
operative analgesia and reduced perioperative opioid
consumption during the formation of a forearm AV fis-
tula. This approach enabled the procedure to be per-
formed under procedural sedation, thereby avoiding
anticipated difficult intubation and potential compli-
cations associated with it. In potential routine applica-
tion, it is essential to consider the maximum allowable
doses of local anesthetics, the specifics of their use in
children with comorbidities, as well as possible compli-
cations, among which local anesthetic systemic toxici-
ty is the most significant.
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